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(54) MOUNTING STRUCTURE OF SEMICONDUCTOR ELEMENT 

(57)Abstract: 

PURPOSE: To merely pressurize at the time of mounting 
and to simplify maintenance, regulation, etc., by making 



resin containing a microcapsule exist between a 
semiconductor element and a wiring board. 
CONSTITUTION: After the electrode pad 5 of a 
semiconductor element 6 is covered with metal, a 
metallic bump 4 is formed, and a wiring board 1 is formed 
with a wiring pattern 2 corresponding to the bump 4 of 
the element 6. The board 1 or the face formed with the 
bump 4 is coated with or mounted with resin 3. The resin 
3 is liquid or sheetlike state, and microcapsules 7 
containing curing agent is dispersed in the resin 3. Then, 
the bump 4 on the element 6 is aligned with the pattern 
2 on the board 1, and both are pressurized in contact 
with one another. Thus, the bump 4 is electrically 




connected to the pattern 2, and they are continuously 
secured while the connection remains. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation* 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



(57) [Claim(s)] 

[Claim 1] In the manufacture approach of a semiconductor device of mounting the semiconductor device which has a 
metal projection electrode at the rear face on a circuit pattern predetermined [ on a wiring substrate ] While sticking said 
metal projection electrode of said semiconductor device to the position of the process which applies the resin containing 
the 1st component of adhesives, and the 2nd component of said adhesives with which the microcapsule is filled up on 
said wiring substrate, and said circuit pattern by pressure The manufacture approach of the semiconductor device 
characterized by having the sticking-by-pressure process which makes adhesion ability discover by cleaving said 
microcapsule and mixing said 1st component and said 2nd component. 

[Claim 2] For said sticking-by-pressure process, said resin is the manufacture approach of the semiconductor device 
according to claim 1 characterized by making said electric conduction particle intervene between said predetermined 
circuit pattern and said metal projection electrode including an electric conduction particle. 

[Claim 3] In the manufacture approach of a semiconductor device of mounting the semiconductor device which has a 
metal projection electrode at the rear face on a circuit pattern predetermined [ on a wiring substrate ] The process which 
applies the resin containing the 1st component of adhesives, and the 2nd component of said adhesives with which the 
microcapsule is filled up on the rear face of said semiconductor device, The manufacture approach of the semiconductor 
device characterized by having the sticking-by-pressure process which makes adhesion ability discover by cleaving said 
microcapsule and mixing said 1st component and said 2nd component while sticking said metal projection electrode of 
said semiconductor device to the position of said circuit pattern by pressure. 

[Claim 4] For said sticking-by-pressure process, said resin is the manufacture approach of the semiconductor device 
according to claim 3 characterized by making said electric conduction particle intervene between said predetermined 
circuit pattern and said metal projection electrode including an electric conduction particle. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[Industrial Application] 

This invention relates to the manufacture approach of the semiconductor device about face down mounting about the 
connection method of a semiconductor device and a wiring substrate. 
[Description of the Prior Art] 

Conventionally, mounting with the semiconductor device and substrate by face down was indicated by JP,60-262430,A, 
and structure as shown in drawing 2 was known. In drawing 2 , 1 is a wiring substrate and the circuit pattern 2 is formed 
on this. The circuit pattern 2 is formed in the location corresponding to the flat surface of the metal with which the 
wiring substrate 1 covered glass, ceramics, resin, or a metallic oxide on the front face with the metal projection 4 of a 
semiconductor device 6 at least. If a circuit pattern is a metal, it is good anything, the wiring substrate 1 top - or light or 
thermosetting resin 9 is applied and laid on the active side of a semiconductor device 6. Next, alignment of the metal 
projection 4 on a semiconductor device and the circuit pattern 2 on the wiring substrate 1 is carried out, and the pressure 
welding of both is carried out. Light or thermosetting resin 9 is extensible with this pressure welding, the metal 
projection 4 and a circuit pattern 2 obtain electrical installation, and the electrical installation of the electrode pad 5 and 
circuit pattern 2 which were formed on the **** semiconductor device 6 is obtained. In this condition, since that resin 
will be hardened if light or heat is applied, the above-mentioned electric flow was held and a semiconductor device 6 
and the wiring substrate 1 are fixed to light or thermosetting resin 9. 
The technical problem which [invention tends to solve 

However, with the mounting structure of the conventional semiconductor device, in order to use light or thermosetting 
resin for maintenance with a semiconductor device and a wiring substrate, when stiffening light or thermosetting resin, 
light or heat had to be applied. In order to apply light or heat to a semiconductor device, it had the trouble that the 
hardening equipment of dedication was required and the cost of the product itself became high for the introductory 
capitalization. Moreover, holding the display flatness of high degree of accuracy, hardening equipment had the need of 
applying light or heat, and had the trouble that it was complicated that display flatness shifts with heat at the time of 
mounting etc. also as for the maintenance. 

In order to solve such a trouble, in this invention, without using light or thermosetting resin for maintenance with a 
semiconductor device and a wiring substrate, the practical use equipment of expensive dedication is also unnecessary, 
and it aims at offering the mounting structure of the semiconductor device which can be mounted with the simple 
equipment of maintenance. 
[The means for solving a technical problem] 

In the manufacture approach of a semiconductor device of mounting the semiconductor device to which this invention 
has a metal projection electrode at the rear face on a circuit pattern predetermined [ on a wiring substrate ] in order to 
solve the above-mentioned trouble While sticking said metal projection electrode of said semiconductor device to the 
position of the process which applies the resin containing the 1st component of adhesives, and the 2nd component of 
said adhesives with which the microcapsule is filled up on said wiring substrate, and said circuit pattern by pressure It is 
characterized by having the sticking-by-pressure process which makes adhesion ability discover by cleaving said 
microcapsule and mixing said 1st component and said 2nd component. 

Moreover, the semiconductor device which has a metal projection electrode at the rear face is set to the manufacture 
approach of the semiconductor device mounted on a circuit pattern predetermined [ on a wiring substrate ]. The process 
which applies the resin containing the 1st component of adhesives, and the 2nd component of said adhesives with which 
the microcapsule is filled up on the rear face of said semiconductor device, While sticking said metal projection 
electrode of said semiconductor device to the position of said circuit pattern by pressure, it is characterized by having 
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the sticking-by-pressure process which makes adhesion ability discover by cleaving said microcapsule and mixing said 
1st component and said 2nd component. 

Furthermore, as for said resin, said sticking-by-pressure process is characterized by making said electric conduction 
particle intervene between said predetermined circuit pattern and said metal projection electrode including an electric 
conduction particle. 
[For ** ] 

Since the resin containing a microcapsule was made to exist in this invention between a semiconductor device and the 
substrate which has a circuit pattern Only by carrying out a pressure welding, after only carrying out alignment of a 
semiconductor device and the wiring substrate, the microcapsule which exists in the contact parts of a semiconductor 
device and a wiring substrate cleaves. The curing agent required for hardening, the solvent, or the resin itself of resin is 
emitted, and hardening of the resin which exists between a semiconductor device and a wiring substrate is completed, 
and it continues being held while the semiconductor device and the wiring substrate had maintained the electric flow. 
Moreover, a semiconductor device and the electric conduction particle which exists in the contact part of a wiring 
substrate continue existing in a conclusion and coincidence of hardening of the cleavage and resin of a microcapsule as 
it is, and holding only a flow of the vertical direction between a semiconductor device and a circuit pattern in this 
invention, at the time of a pressure welding, since a microcapsule and the resin containing an electric conduction 
particle were made to exist between a semiconductor device and the wiring substrate which has a circuit pattern is 
continued. 

[The example of fruit ** ] 

The example of this invention is explained at a detail based on a drawing below. 

Drawing 1 is a sectional view of the mounting structure of the semiconductor device of this invention. After putting 
metals, such as Cr-Cu and Ti-Pd, the metal projection 4 is formed in the electrode pad 5 of a semiconductor device 6. 
The metal projections 4 are metals, such as Au, Cu, and a pewter, and are formed in the thickness of several 
micrometers - 10 micrometers of numbers by electroplating, the spatter, vacuum evaporationo, etc. in many cases. The 
wiring substrates 1 are glass, ceramics, resin, etc., the front face is insulated at least and the circuit pattern 2 is formed in 
the metal projection 4 of a semiconductor device 6, and the corresponding location. As for the circuit pattern, it is 
common to use a metal or two or more metals, a metallic oxide, etc., and it should just form nickel, Cu, Au, aluminum, 
or ITO by approaches, such as plating, a spatter, and vacuum evaporationo. the 1st page top of a wiring substrate — or 
resin 3 is applied or installed on the field in which the metal projection 4 of a semiconductor device 6 was formed. Resin 

3 has the shape of liquefied or a sheet, and the microcapsule 7 is recognizing [ resin ] distributed existence into resin 3. 
Next, alignment of the metal projection 4 on a semiconductor device 6 and the circuit pattern 2 on the wiring substrate 1 
is carried out, and the pressure welding of both is carried out. Then, the microcapsule 7 which exists in resin 3 
extensible [ with the metal projection 4 which mainly contacts directly, and a circuit pattern 2 ] cleaves, it is contained 
in a microcapsule 7, a curing agent, a solvent, or resin itself for resin 3 to discover descriptions which show the engine 
performance as adhesives, such as hardening and adhesion, is emitted, hardening or adhesion, and adhesion start, and it 
completes soon. In this condition, connection is made electrically, and the metal projection 4 and a circuit pattern 2 
continue being fixed, while this connection had been held. Resin may be applied to it in order to raise moisture 
resistance to the perimeter of resin 3 further. 

Drawin g 3 is a sectional view of the mounting structure of a semiconductor device which shows the example of others 
of this invention. In resin 3, the electric conduction particle 8 besides a microcapsule 7 exists. If the electric conduction 
particle 8 is a particle which has plated nickel, Au, etc. on plastics, such as metal powders, such as nickel and Cr, or a 
plating object of those, a pewter particle, and polystyrene, and is an object which has conductivity, it is good anything. 
Other mounting structures, the ingredient, the approach, etc. are completely the same as that of having explained in the 
example of drawing 1 . However, in this example, the electric conduction particle 8 exists between the metal projection 

4 and a circuit pattern 2, and, for this reason, mounting dependability improves more compared with the pressure 
welding by mere adhesives. Naturally, the mixed concentration of the electric conduction particle 8 must be pressed 
down to extent which metal projection 4 adjoining comrade or circuit pattern 2 comrade does not short-circuit. 
Here, the microcapsule used for the mounting structure of the semiconductor device of this invention is described. 
About the system of adhesion using a microcapsule, it roughly divides and the following four systems are well-known. 

1) Pressure-sensitive capsule adhesives : they are the adhesives which are encapsulating the whole quantity of 
adhesives. In this case, the resin 3 whole quantity will consist of microcapsules 7. 

2) Solvent re-active type capsule adhesives : encapsulate only the solvent component under adhesives presentation. 
Distribute this solvent capsule in an adhesives solvent, apply a pressure at the time of adhesion, a solvent is made to 
emit, and an adhesion operation is given. 
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3) **** activity capsule adhesives : although the solvent re-active type is resembled, the matter which uses the polymer 
of thermofusion nature for a capsule wallplate, and is enclosed with; capsule uses a plasticizer instead of a solvent. 

4) Reaction type capsule adhesives : enclose the curing agent component of 2 component-type adhesives in a capsule, 
mix this with a resinous principle, consider as one component, make a reaction component emit at the time of a pressure 
welding, and paste up at it. 

In the example, one of microcapsules is used among these systems. 

Now, the process of a actual microcapsule is explained. Microencapsulation is the approach of covering the minute 
particle of the matter with the continuation film of a thin uniform polymer in rendering, and is calling the 
"microcapsule" the several micrometers to hundreds of micrometers minute capsule made by this approach. Therefore, 
so to speak, a microcapsule should also be called container of a microscopic minute capsule. 

Any of a liquid, a solution, and a solid-state are sufficient as the matter enclosed in a capsule, and the matter enclosed in 
the capsule is saved in the condition of having been isolated from the external world, and is emitted by the approach 
suitable by the way of being the need, for example, application of pressure, out of a capsule. 

The process of a microcapsule consists of three procedures performed under continuation stirring as shown in drawin g 
4 . Drawin g 4 (a) is the generation process of the three-phase-circuit system of the liquid dispersion medium 12, a 
nuclear material 10 (matter encapsulated), and the wall matter 1 1 (matter to encapsulate). In many cases, the wall matter 
is the solution of a polymer. The matter 1 1 which is made to distribute a nuclear material 10 by rotating the stirring rod 
13 in the shape of a particle, and then forms wall membrane into a dispersion medium 12 at this system is added, and a 
three-phase-circuit system is made to generate at this process. 

Drawing 4 (b) is a phase as for which the polymer of the wall matter 1 1 carries out a set deposit around the nuclear 
material particle 10. Accumulation of a wall polymer needs to decrease all the surface free energies of a system, in order 
to encapsulate effectively, since it is dependent on adsorption of the polymer in the interface of a nuclear material and a 
liquid dispersion medium. 

Drawi ng 4 (c) is the solidification phase of the liquefied wall polymer accumulated on the front face of the wall matter. 
Since the wall polymer formed in the perimeter of a nuclear material in the phase of drawin g 4 (b) is still liquefied and 
unstable, it needs to strengthen this chemically or physically and needs to make it the stable film. As the consolidation 
approach of liquid membrane, approaches, such as cooling, bridge formation, hardening, and desolvation, are used. 
Thus, what is necessary is to form a stable microcapsule and just to mix this in objective-tree fat. Or the microcapsule 
whole quantity may be resin itself. Moreover, if an electric conduction particle is mixed in this phase, a microcapsule 
and an electric conduction particle will exist in resin. 

Furthermore, the process of the resin of microcapsule content is described concretely. A resin body is [ .. 900 They are 
the section and linseed oil. / .. 45 They are the section and toluene. / .. 1917 Consist of the section ] the 20....neoprene 
AD-300 section and MgO.. They are the 12 sections and ZnO.. They are the 15 sections and NeOZOne"D".. 45 It is the 
section and NeVilleR-14. Besides, the microcapsule formed in ethyl cellulose considering the wall matter and a carbon 
tetrachloride as a nuclear material and a liquid dispersion medium is applied. The resin of this condition is inserted in a 
semiconductor device and a wiring substrate, as shown in drawing 1 , and it is pressurized after alignment. Then, 
cleavage and bleedoff of the carbon tetrachloride contained in the microcapsule are done, and it wets resin and results in 
adhesion. As it is, a semiconductor device and a wiring substrate continue being held. 

Moreover, if nickel powder is mixed as an electric conduction particle into the resin body, while nickel powder had 
existed between metal projections and circuit patterns of a semiconductor device at the time of a pressure welding, a 
semiconductor device and a wiring substrate will continue being held. 
[Effect of the Invention] 

As mentioned above, the resin containing a microcapsule is made to exist between a semiconductor device and a wiring 
substrate with the mounting structure of the semiconductor device by this invention, as explained, and since it 
considered as the structure of making them holding, it has the following effectiveness. 

(1) At the time of a pressure welding, since the equipment which applies a conventional light or conventional heat 
simultaneously became unnecessary, end with the equipment which only the application-of-pressure device simplified, 
and equipment cost decreases. Moreover, at the time of mounting, mounting nature also improves only for application 
of pressure. 

(2) Since equipment itself becomes only an application-of-pressure device, maintenance, adjustment, etc. are simplified 
substantially. 

(3) Since the component required for hardening, adhesion, etc. is thoroughly separated from resin, shelf life improves 
substantially rather than a conventional light or thermosetting resin. 

(4) Since the energy which joins a semiconductor device at the time of a pressure welding is very small, the damage 
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given to a semiconductor device at the time of a pressure welding decreases sharply, and stop generating the defect of 
the semiconductor device and wiring substrate by the damage. 

Furthermore, a microcapsule and the resin containing an electric conduction particle are made to exist between a 
semiconductor device and a wiring substrate with the mounting structure of the semiconductor device by this invention, 
as explained, and since it considered as the structure of making it holding, in addition to the above-mentioned 
effectiveness, it has the following effectiveness further. 

(5) Since an electric conduction particle exists between the metal projection of a semiconductor device, and a circuit 
pattern and an electric conduction particle can absorb the variation in the height of a metal projection, mounting of 
higher dependability is attained. 

(6) Moreover, since a cushioning material-[ an electric conduction particle ] role is performed and the margin to the 
pressure of sticking by pressure also spreads, maintenance of an application device, for example, adjustment of display 
flatness etc., becomes more severe less, and it can also simplify adjustment. 

(7) If the object near a semiconductor device and a wiring substrate is introduced for the coefficient of thermal 
expansion of the electric conduction particle to mix, for a ****** reason, the coefficient of thermal expansion of the 
appearance of resin can press down generating of the poor open mode between the semi-conductor by heat stress - a 
component wiring substrate to a semiconductor device and a wiring substrate. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[ Drawing 2 ] 




6 

9 mimmmmz 
2 E&v-y 
i 



[ Drawing 3 1 
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[ Drawing 4 ] 
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(c) 



[Translation done.] 
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